The estradiol-induced luteinizing hormone surge in the ewe is not associated with increased gonadotropin-releasing hormone messenger ribonucleic acid levels.
This experiment was undertaken to determine whether the estrogen-induced LH and GnRH surge in the ewe is associated with activation of a specific subpopulation of neurons in the mid-brain of the ewe as indicated by a change in GnRH mRNA levels. Fifteen ovariectomized ewes were assigned to treatment groups 3-4 wk after ovariectomy. One group of ewes served as controls (n = 2); 50 microg estradiol-17beta (E2) was administered to the remaining ewes. Blood samples were collected from all ewes before treatment (2-h period at 10-min intervals) and continued at 30-min intervals until tissue was collected. At 6, 12, 18, and 24 h after E2 (n = 3 for each time point), brains were collected and processed for localization and measurement of GnRH mRNA by in situ hybridization histochemistry. Serum was analyzed for LH concentrations. Serum LH was pulsatile in controls and decreased at 6 h after E2, and by 12 h the LH surge was initiated. LH levels peaked at 18 h after E2 and returned to basal levels 24 h after E2 treatment. A cRNA probe corresponding to the GnRH-associated peptide region of ovine GnRH prepropeptide mRNA was used to identify GnRH mRNA. Associated with the onset and peak of the LH surge were decreased levels (p < 0.1) of GnRH mRNA in neurons of the preoptic area (POA). Neither the number nor mRNA content of GnRH neurons in the diagonal band of Broca, septal area, or medial basal hypothalamus (MBH) changed during the LH surge. In contrast to E2-induced increases in GnRH secretion during the LH surge, our data indicate that E2 decreases steady-state amounts of GnRH mRNA and that GnRH neurons in the POA are influenced to the greatest extent during the E2-induced GnRH surge.